The relative importance of glutathione and metallothionein on protection of hepatotoxicity of menadione in rats.
The effects of induction of metallothionein (MT) on the toxicity of menadione were investigated in rat liver slices. The protective role of hepatic glutathione (GSH) was also studied and compared to that of MT. A 3-h incubation of rat liver slices with menadione (100-300 microM) containing medium (37 degrees C, pH 7.4, 95%O2:5%CO2) resulted in cellular toxicity, as shown by changes in cytosolic K, Ca and GSH concentrations and lactate dehydrogenase (LDH) leakage. A dose-dependent decrease in cytosolic K and GSH was observed concomitant with an increase in cytosolic Ca and LDH leakage after incubation with menadione. Pretreatment of rats with zinc sulphate (ZnSO4) (30 mg/kg body wt.) increased MT levels in liver slices and suppressed the toxicity of menadione. Intracellular GSH concentrations in liver slices were either depleted or increased by injection of rats with buthionine sulfoximine (BSO), (4 mmol/kg body wt.) and N-acetyl-L-cysteine (NAC) (1.6 g/kg body wt.), respectively. Intracellular GSH was found to be crucial in protection against menadione toxicity. Menadione toxicity was increased when the rats were injected with sodium phenobarbital (PB) (4 x 80 mg/kg body wt.). Pretreatment with Zn provided partial protection against menadione toxicity in liver slices from both BSO- and PB-injected rats. These findings suggest that induction of MT synthesis does protect against quinone-induced toxicity, but the role may be secondary to that of GSH. The mechanisms by which MT protect against menadione toxicity are still unclear but may involve protection of both redox cycling and sulphydryl arylation.